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CONCLUSIONS: 

Mobilitv - Leachinq and Adsordion/Desorption 

1. This study cannot be used to fulfiii data requirements. 

This study is unacceptable for the following reasons: 

a. The soils were autoclaved before use, which may have altered the physical 
properties of the soils and thus influenced the observed behavior of the test 
substance. 

b. The water added to the equilibration flasks did not contain CaCI,. The water should 
have contained between 5-20 meq/L CaCI, as this concentration of Ca" is normally 
encountered in the field environment. The addition of deionizedldistilled water to 
the soil may have caused some loss of soil-sorbed cations to the aqueous addition, 
which may have, in turn, affected the adsorption process. 
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c. In the control flasks that contained methyl bromide-treated water but no soil, 1.3- 
2393% of the applied methyl bromide was 'lost* from the system after 24 hours and 
1.7-29.4% was 'lost* after 48 hours. This indicates an unacceptable amount of 
leakage and a poor material balance. 

d. No soil samples were analyzed after the adsorption phase of the study to determine 
whether, in fact, the material that was not in solution or in the air had been 
adsorbed by the soil. Adsorption was calculated from the measured concentrations 
of methyl bromide detected in the air and water samples. These calculations were 
made assuming that there was no loss from the flasks by volatilization, which was 
in fact, not the case as indicated by the control flasks. 

Based on batch equilibrium experiments, methyl bromide (purity >99.5%), at approximately 
9, 25, 44, 102, and 251 pg/mL, was determined to be very mobile in sandy loam and sand 
soil:solution slurries (1:5 ratio) that were equilibrated at an unspecified temperature for 48 
hours with stirring (Tables 8-12). After 48 hours of equilibration, the distribution of methyl 
bromide between the soil and solution *phases was 1:0.77 to 1:1.4 in flasks treated at 9 
pg/mL, 1:1.7 to 1:3.1 in flasks treated at 25 and 44 pg/mL, and 1 :2.2 to 1 :7.0 in flasks 
treated at 102 and 251 pg/mL. At 48 hours, 30-69% of the applied methyl bromide 
remained in solution and 9-40% had either adsorbed to the soil or been lost. 

METHODOLOGY: 

Three sandy loam soils and one sand soil (Table 1) were air-drieq! sieved (0.5 cm), 
homogenized, and autoclaved. Subsamples (50 g) of each soil were'pixed with aliquots 
(250 mL) of sterile aqueous solutions containing methyl bromide (purlt)t399.5%, Linde) at 
approximately 9, 24, 44, 102, and 251 pg/mL. There was one control without soil for each 
test concentration, The sample flasks were sealed with plastic caps with a sampling hole 
covered by a teflon liner; the caps were designed so that air and water samples could be 
taken without opening the flasks. The soi1:solution slurries were stirred magnetically for 48 
hours at an unspecified temperature. At 24 and 48 hours posttreatment, the stirring was 
interrupted, the soil was allowed to settle, and air and water samples were taken for 
analysis. After the 48-hour sampling, the soil and solution phases were separated by 
centrifugation and the solution was removed from the flasks. 

In order to determine desorption, the soil pellets from the adsorption portion of the study 
were mixed with 200 mL of pesticide-free water, and returned to the original flasks. The 
flasks were capped, and the soil:water slurries stirred magnetically for 48 hours. Air and 
water samples were collected at 24 and 48 hours as described above. After the 48-hour 
sampling, the soil and solution phases were separated by centrifugation, and the soil pellets 
collected for analysis. 

Air samples were diluted with air and analyzed directly for methyl bromide using GC with 
electron capture detection. Water samples were diluted with acetonitrile and filtered prior 
to analysis for methyl bromide using GC. The soil samples were mixed with water and 
heated, and the distillate vapors containing methyl bromide were collected in cooled toluene. 
The toluene was dried over anhydrous sodium sutfate prior to analysis by GC. Methyl 
bromide concentrations in the air, water, and soil were determined by comparison to 
standard curves developed using methyl bromide standards dissolved in air or toluene. 
Recovery efficiencies ranged from 79 to 89% from soil fortified with methyl bromide at 
62 ppm. 



DATA SUMMARY: - 
Based on batch equilibrium experiments, methyl bromide (purity >99.5%), at approximately 
9, 25, 44, 102, and 251 Irg/mL, was determined to be very mobile in sandy loam and sand 
soil:solution slurries (1:5 ratio) that were equilibrated at an unspecified temperature for 48 
hours with stirring (Tables 8-12). The soils had been autoclaved before use. Adsorption 
of methyl bromide to the soils did not appear to be related to the clay content, organic 
matter content, or CEC. The distribution of methyl bromide between the soil, solution, and 
air phases did appear to be concentration-dependent; the proportion of the applied methyl 
bromide that had volatilized or been adsorbed by the soil (or lost from the system, since 
adsorption could not be distinguished from loss) decreased as the concentration in the 
initial solution increased. After 48 hours of equilibration, the distribution of methyl bromide 
between the soil and solution phases was 1:0.77 to 1:1.4 in flasks treated at 9 pg/mL, 
1:1.7 to 1:3.1 in flasks treated at 25 and 44 rg/mL, and 1:2.2 to 1:7.0 in flasks treated at 
102 and 251 @/mL. At 48 hours, 30-69% of the applied methyl bromide remained in 
solution and 940% had either adsorbed to the soil or been lost. After 48 hours of 
equilibration, volatilized methyl bromide'was 40-51% of the applied in flasks treated at 9 
@'mL and 2234% in those treated at 25-251 @/mL. 

Following a single 24-hour desorption in pesticide-free water, 89-96% of the soil-adsorbed 
methyl bromide had been desorbed (Tables 14-23). Between 3.4 and 12.8% of the applied 
methyl bromide remained adsorbed to the soil. At the end of the desorption portion of the 
experiment, the material balances ranged from 70 to 89% of the applied. In control flasks 
that contained methyl bromide-treated water but no soil, 1.3-23.6% of the applied methyl 
bromide was 'lost' from the system after 24 hours and 1.7-29.4% was 'lost' after 48 hours 
(Table 7). 

COMMENTS: 

1. Desorption was determined from the 24- rather than 48-hour data because equilibrium had 
been established by 24 hours. At 48 hours, the concentration of methyl bromide was equal 
to or less than the 24-hour value. The study authors suggested that the decreases resulted 
from methyl bromide leaking from the sample flasks. 

2. Much of the data were presented in term of 'total pg in the air, soil, or solution'. The data 
were recalculated in terms of '% of the applied' by the reviewer: pg of methyl bromide in 
the air, soil, or solution at 48 hours were divided by initial concentration of methyl bromide 
in solution. 

3. Freundlich G, and td, values were not calculated. 

4. The temperature at which the study was conducted was not reported. 

5. The soils described by the study authors as Canfield, Holly, and Wooster silt loam soils are 
sandy loam soils according to the USDA Soil Textural Classification System. The soils are 
described as sandy loams in this report. 
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Table 7. The distr ibut ion o f  ~ t h v l  bromide i n  the control f lasks u h t r t  so i l  was not added. 

E x r e r i ~ n t  T ~ M  h o u n t  of )(Br 
N d e r  at zero  ti^ ---- -- -- 

( h r l  lug) 

Aount  of KElr k o u n t  of IW Apparent loss of )(W. 

i n  the a i r  i n  the uater  f r o 1  the f lask 

l u l l  lug) lug) (1) 

NIL Analvt icr l  Research Report 8616, Table 7, pa i r  18 
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Table 7 cont. The d is t r ibu t ion  o f  ~ t h v l  bronidt i n  t h t  control f lasks u h t r t  s o i l  w s  not rddtl .  

E x ~ t r i m n t  T i w  k o u n t  o f  blBr k o u n t  of ntk. k o u n t  o f  MBr Arrarent loss of n&' 
Nurbor a t  zero t i l t  i n  t h t  a i r  i n  the mttr from the f lask 
------- - ---- ---- -- 

( h r l  l u l l  ( u l )  lug) (u l )  (I) 

NIL Anrlvt ical  Rtstarch Rt ror t  ebrb, Table 7, pale 20 
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Table 9. The distr ibut ion of mtthvl bromide dur in l  t h t  adsorption phase of ex~er imtnt  I2 uttere the concentration of W r  
i n  the o r i l i n a l  solution w s  24.80 pm. Th* to ta l  ~ o u n t  of @ethyl broaide i n  each flask at  t i u  zero mas 6,200 ui. 

Flask llrount o f  )Qlr k o u n t  o f  I(W. 
Nurber T/H i n  the a i r  i n  the v l t e r  ---- - - 

lh r )  ( ~ $ 1  lu4) 

Total uount  i n  h u n t  adsorbed 
a i r  and wttr on so i l  or lost@ --- - 

fOri4inal uoun t  i n  the flask (6200 us) minus the uount  i n  the a i r  and w t e r  a t  the t iw indicated. 

MIL A n i l l ~ t i c a l  Research Rtvort 86:6* Table 9,  padt 22 
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Table i9. S w t v  o f  the d t s o r r t i o n  r h s e  o f  e x r e r i w n t  41. The a u n t  of Nttr i n  the s o i l  a f t e r  48 h r s  o f  the dtsorpt ion 
* 

phase '"' atasured d i rec t l y .  The t o t a l  u o u n t  o f  )IBr a t  the bedinnin# o f  the dosorption phase war calculated by the sur o f  
the m u a t  o f  HEr on the s o i l  a t  48 hrs  and the amount o f  nBr desorbed i n  24 hrs (Table 14). I 

I 

Flask ' Total n&. on the s o i l  Tota l  HBr on the s o i l  a t  Tht mount  o f  I(Br desorbed 
number reasured d i r e c t l r  a t  the beginning o f  the from the r o i l  i n  24 hrs 

the end o f  d t s o r r t i o n  d e s o r ~ t i o n  phase -- 
l u l l  ( u l l  4x1 

&The f lask  ws found t o  have r d o r  leak. 

UIL I h a l r t i c a l  Rtstarch Report 8616, Table 19, pale 32 



Table 20. S w w r v  o f  the desorrt ion phase of t x p e r i ~ n t  12. The u o u n t  o f  Mr i n  the s o i l  a f t e r  18 hrs  o f  the d e s o r ~ t i o n  
phase uar wasured d i rect ly .  The t o t a l  u o u n t  of HBr a t  the bet inn ing o f  the d e s o r ~ t i o n    ha st WAS calcu lated by the sua of  
the u o u n t  o f  NBr on the s o i l  a t  48 h rs  and the u o u n t  o f  HBr derorbtd i n  24 hrs (Table 15). 

I 

Flask Total HBr on the s o i l  Total W r  on the s o i l  a t  The mount  o f  HBr d&sorbcd 
nuhber reasured d i r e c t l y  a t  the b t t i nn ind  o f  the f r o 8  the s o i l  i n  24 h rs  

the end o f  d tsorpt ion d e s o r ~ t  ion  phase 
---a -- - ------ 

tug) ( ~ a )  (1) 

MIL I h a l ~ t i c a l  Rtstarch Report 86161 Table 201 p a i t  33 







Table 23. Sumarv o f  the d o o r p t i o n  phase o f  experirent K. The u o u n t  o f  HBr i n  the s o i l  a f t e r  48 hrs  o f  the d e r o r ~ t i o n  
rhase mas ~ a s u r e d  d i rec t l v .  Thr t o t a l  u o u n t  o f  HBr a t  the beginning o f  the d e s o r ~ t l o n  phase was calculated by the sum o f  
the arount o f  )I&. on the s o i l  a t  48 hrs and the ilaount o f  HBr desorbed i n  24 hrs  (Table 18). i 

19 
Flask Total WBr on the s o i l  Total nBr on the s o i l  a t  The u o u n t  o f  nBr dtcorbrd 
number . ~rcasured d i r e c t l y  a t  the beginnin# o f  the from the s o i l  i n  24 hrs  

the end o f  d e s o r ~ t i o n  d e s o r ~ t i o n  phase - ------ --------- - > 

l u r )  l u l l  (1) 

#The f l a r k  mar found t o  have a u i o r  leak 

UlL h a l ~ t i c r l  Research Report 86:6, Table 23, p l ~ e  36 


